World Maritime University

The Maritime Commons: Digital Repository of the World Maritime
University
World Maritime University Dissertations

Dissertations

10-31-2022

Critical analysis of policies on single-use plastics disposal from
ships as a source of pollution to the marine environment
Fatai Abiola Bello

Follow this and additional works at: https://commons.wmu.se/all_dissertations
Part of the Environmental Policy Commons

Recommended Citation
Bello, Fatai Abiola, "Critical analysis of policies on single-use plastics disposal from ships as a source of
pollution to the marine environment" (2022). World Maritime University Dissertations. 2139.
https://commons.wmu.se/all_dissertations/2139

This Dissertation is brought to you courtesy of Maritime Commons. Open Access items may be downloaded for
non-commercial, fair use academic purposes. No items may be hosted on another server or web site without
express written permission from the World Maritime University. For more information, please contact
library@wmu.se.

WORLD MARITIME UNIVERSITY
Malmö, Sweden

CRITICAL ANALYSIS OF POLICIES ON
SINGLE-USE PLASTICS DISPOSAL FROM
SHIPS AS A SOURCE OF POLLUTION TO THE
MARINE ENVIRONMENT

By
FATAI ABIOLA BELLO
Nigeria

A dissertation submitted to the World Maritime University in partial
fulfilment of the requirements for the award of the degree of

MASTER OF SCIENCE
in
MARITIME AFFARS
(MARITIME LAW AND POLICY)

2022

Copyright Fatai Abiola Bello, 2022

Declaration

I certify that all the material in this dissertation that is not my own work
has been identified, and that no material is included for which a degree
has previously been conferred on me.
The contents of this dissertation reflect my own personal views, and
are not necessarily endorsed by the University.

(Signature):

(Date): ............................................................

Supervised by:
Associate Professor Aref Fakhry
Supervisor’s affiliation.......

i

Acknowledgements
Foremost, I will like to express my sincere gratitude to Almighty Allah for the giving
me the strength, knowledge, inspiration and the opportunity to undertake and complete
the Masters programme.
Secondly, I also acknowledge my engaging supervisor Associate Professor Aref
Fahkry for his contribution and guidance throughout the development of my
dissertation. I will also like to express my sincere gratitude to Associate Professor
Aleke and all lecturers of the Maritime Law and Policy Specialization for their
contribution to knowledge in the maritime industry.
Special appreciation to the Director-General/CEO of the Nigerian Maritime
Administration and Safety Agency Dr. Bashir Jamoh, the Executive Management, the
Director Administration and Human Resources Department Mrs. M.O Thomas, the
entire Management staff of the Agency and the Administration and Human Resources
Department for the privilege of studying at the prestigious World Maritime University.
A special thank you to my reliable friends and colleagues; Taiwo, Fatimah and Jamila
for the support, fun and the time we all shared as a family. My sincere thanks to all my
Nigerian colleagues and friends for your being part of my journey at WMU.
Finally, I wish to thank my ever patient, supportive and prayerful Wife, Muteyah
Bello, My Son, My Mum, My siblings and My Friends for the support, I am indeed
indebted to you all.

ii

Abstract
Title of Dissertation: Critical Analysis of Policies on Single-Use Plastics disposal from
ships as a source of pollution to the marine environment:

Degree:

Master of Science

Disposal of single-use plastic wastes into marine environments is a critical
environmental concern because of the global nature of the issue and its environmental,
social, and economic implications. To meritoriously address the issues of single-use
plastic wastes particularly from ships, it is crucial to fathom the contribution of various
sources to the marine environment. The global nature of single-use marine plastic
wastes necessitates measurable actions at all levels across the globe. While a number
of policies and regulations are already in place, an increasing accumulation is
anticipated if further actions are not undertaken, with approximately 250 million
metric tons of majorly single-use plastics projected to reach the global oceans by 2050.
In this regard, this research study aims at analyzing the policies on single-use plastic
disposals from ships as a critical source of marine environmental pollution.
This research study employs an analytical approach aimed at analyzing the existing
policies on single-use plastic disposals from ships. Through historical sources, the
study identifies research gaps in the existing policies aimed at reducing the ill manners
of plastic disposals onboard ships. While there are few academic literatures examining
the efficacy of initiated interventions on single-use plastics, some studies on the
effectiveness of levies or bans on single-use plastic bags have been promising.
As global shipping and single-use plastic consumption increase, the associated marine
environmental pollution from ships is on the rise. Recently, awareness of marine
pollution induced by single-use plastics from ships is on the rise. To this effect,
authorities have started to adopt measures to curb the incidence and associated marine
pollution.
From the findings, it is established that the international regulations on SUPs waste
management are inconsistent. The gap in disposal standards creates confusion for
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crewmembers during their practices. The asynchronous adoption success of
international policies makes some countries and regions dawdle in the IMO’s
amendments to international conventions.
The obscure standards of port reception amenities coupled with mean procedures for
waste storage and treatment from ships hinder the existing procedures and effective
waste management. Blind spots on high seas coupled with inadequate law enforcement
added to the present challenge in managing single-use plastics from international
maritime ships. To this end, there is a need to amend the existing laws and regulations,
align national and regional regulations with the international conventions, enhance the
port reception amenities and associated monitoring facilities, reinforce the legal
enforcement and global monitoring and supervision systems as necessary and as well
improve the marine pollution prevention awareness of crewmembers and shipping
companies in governance processes for the sustainable marine environment.
KEYWORDS: Single-Use Plastics, Marine Environment, Ships, Shipping

Activities, sea-based
Regulations

sources,

International

iv

Conventions,

Policies

and

Table of Contents
..............................................................................................................................
Declaration .......................................................................................................... i
Acknowledgements ............................................................................................. ii
Abstract ............................................................................................................. iii
List of Tables .................................................................................................... vii
List of Figures .................................................................................................. viii
List of Abbreviations ......................................................................................... ix
CHAPTER ONE: INTRODUCTION ............................................................... 11
1.1

Background........................................................................................................... 11

1.2

Problem Statement ............................................................................................... 14

1.3

Aim and Objectives .............................................................................................. 15

1.4

Research Questions .............................................................................................. 16

1.5

Significance of the Study ..................................................................................... 16

1.6

Research Methodology......................................................................................... 16

1.7

Expected Results .................................................................................................. 17

1.8

Organization of the Dissertation ......................................................................... 17

CHAPTER TWO: LITERATURE REVIEW ................................................... 19
2.1

Single-Use Plastics disposal into the marine environment ............................... 19

2.2

Overview of Sources and Distribution of Single Use Plastics ........................... 20
Historical Analysis of Plastic Development ............................................... 20

2.2.1

Figure 2.1: Historical development of plastics: 19th -21st centuries ............................. 21
Development of Plastic Materials: A Brief Timeline ................................ 22

2.2.2
2.3

Impacts of Plastic in the Marine Pollution......................................................... 23

2.3.1

Single-Use Plastics and Marine Pollution .................................................. 23

2.3.2

COVID-19 Induced Marine Pollution ........................................................ 25

2.3.3

Single-Use Plastics and Marine Pollution in Africa .................................. 26

CHAPTER THREE: UNDERSTANDING THE CONCEPT OF SINGLE-USE
PLASTIC SHIP GENERATED MARINE POLLUTION ................................ 28
Figure 3. 1: Prospective sources of Plastics to the Marine Environment .................... 28
Figure 3. 2: Distribution of world major marine shipping lanes ................................. 29
3.1

Shipping and Offshore Platforms ....................................................................... 30

3.2

Fishing Activities .................................................................................................. 31

3.2.1

Aquaculture .................................................................................................. 32

v

3.3

Marine Leisure (Tourism) ................................................................................... 34

3.4

Waste Management of Single-Use Plastics On-Board Ships ............................ 35

Figure 3. 3: Plastic Marine Waste Management technologies ..................................... 37
Figure 3. 4: Inventory of Plastic Pollution Restriction and Acquisition Technology. 38

CHAPTER FOUR: REVIEW OF INTERNATIONAL LEGAL
FRAMEWORKS AND POLICIES ADDRESSING DISPOSALS OF SINGLEUSE PLASTICS FROM SHIPS ........................................................................ 39
4.1
Review of International Legal Frameworks and Policies on Single-Use Plastics
On-Board Ships ................................................................................................................ 39
4.2

United Nations Convention on the Law of the Sea (UNCLOS) ....................... 39

4.3

Voluntary and Policy Instrument (UNSDG 14) ................................................ 40

4.4

MARPOL 73/78 .................................................................................................... 41
MARPOL Annex V ...................................................................................... 42

4.4.1
4.5

IMO Action Plan on Single-use plastic On-board Ships .................................. 43

4.6

FAO, IMO (Glo-Litter Partnerships Project) ................................................... 44

4.7

Regional Seas Convention and Action Plan ....................................................... 45

4.8

European Union ................................................................................................... 45

4.8.1 EU Marine Strategy Framework Directive ....................................................... 45
4.8.2 EU Directive on the reduction of certain plastic products on the environment
(EU- 2019/904) .................................................................................................................. 46
4.8.3
EU Directive on Port Reception Facilities for the delivery of waste from
ships (EU) 2019/883 ...................................................................................................... 47
4.9

Industry standards ............................................................................................... 47

4.10

Comparative Analysis of Policies on Single-Use Plastics On-Board Ships ..... 50

CHAPTER FIVE: DISCUSSIONS AND CONCLUSION ................................ 52
5.1

Discussions ............................................................................................................ 52

5.1.1

Unification of Single-Use Plastic Discharge Standards............................. 53

5.1.2

Clarification of the criteria .......................................................................... 54

5.1.3

Strengthening the Monitoring and Law Enforcement .............................. 54

5.1.4

Strengthening the High Seas Monitoring and Supervision ...................... 55

5.2

Conclusion............................................................................................................. 56

REFERENCES ................................................................................................. 59

vi

List of Tables
Table 2. 1: Categories of Single-Use Plastics ............................................................ 22
Table 3. 1 : Major Marine Single-Use Plastics .......................................................... 30
Table 4. 1: MARPOL Convention Annexes .............................................................. 42

vii

List of Figures
Figure 2.1: Historical development of plastics: 19th -21st centuries ………………..21
Figure 3.1: Prospective sources of Plastics to the Marine Environment………........27
Figure 3.2: Distribution of World major marine shipping lanes ………………........29
Figure 3.3: Plastic Marine Waste Management technologies …………………........37
Figure 3.4: Inventory of Plastic Pollution Restriction and Acquisition Technology .38
Figure 4.1: Marine Based Sources of Plastic Debris………………………………..48

viii

List of Abbreviations

BIMCO - Baltic and International Maritime Council
CAST - Caribbean Alliance for Sustainable Tourism
CEFAS - Centre for Environment, Fisheries and & Science
EC - European Commission
EMSA - European Maritime Safety Agency
EPS - Expanded polystyrene
EU - European Union
FAO - Food and Agriculture Organization
GLP - GloLitter Partnership Project
GNP - Gross National Product
HDPE - High Density Polyethylene
IMarEST - Institute of Marine Engineering, Science and Technology
IMO - International Maritime Organization
IUU - Illegal, Unregulated and Unreported
LBW: Life Below Water
LC : London Convention
LDPE - Low Density Polyethylene
LP - London Protocol

ix

MARPOL - The International Convention for the Prevention of Pollution from
Ships
MCS : Monitoring, Control and Surveillance
MEPC: Marine Environment Protection Committee
PE - Polyethylene
PET - Polyethylene Terephthalate
PMMA : poly (methyl methacrylate)
PP : polypropylene
PPE: Personal Protective Equipment
PPP: Public Private Partnership
PS : Polystyrene
RSP : Regional Seas Programme
SBMPL : Sea-based Marine Plastic Litter
SIDS : Small Islands Developing States
SUP: Single- Use Plastics
UK : United Kingdom
UNCLOS: United Nations Convention on the Law of the Sea
UNCTAD: United Nations Conference on Trade Development
UNEP: United Nations Environment Programme
UNSDG: United Nations Sustainable Development Goals

x

CHAPTER ONE: INTRODUCTION
1.1

Background

In recent times, plastic marine debris has become the subject of concern to environmental scientists
(Adam et. al, 2020). Plastic waste disposal-induced marine environmental pollution is an emergent
global problem affecting oceanic resources globally. Plastic wastes are found in seas and oceans
worldwide, and their durability guarantees existence for eras to come.

Globally, stakeholders have been stimulated by the threats of plastic debris growing in volume
daily due to various human activities. Daily human activities can hardly be disconnected from
plastic usage and needs. Recently, it was established that more than 150 million tons of plastic
debris are in the seas and oceans of the world (Sari et al., 2021). Considering the current situation,
there will be one ton of plastic debris for every three tons of fish by the year 2025. By 2050, there
will be much more plastic debris than fish in terms of weight in the global oceans (World Economic
Forum cited in Sari et al., 2021).

Plastics are hygienic, lightweight, and resistant materials that can be molded in different ways and
used in diverse applications. Distinct from metals, plastics do not corrode or rust. Most plastics are
hardly biodegraded; however, they are photo degraded, which implies gradual breakdown into
small pieces known as micro-plastics (UNEP, 2018).

In the early 1950s, plastic usage began to rise steeply owing to its public health, safety, and energy
benefits. However, due to its durability and resistance to decay or decomposition (Andrady, 2015),
plastic usage has resulted in a widespread of mismanaged plastic wastes. In the last few decades,
more than 7,800m metric tons of plastic fibers and resin were generated while out of which over
50.0% were generated in just the last decade (Gayer, Jambeck & Law, 2017). As of 2015, the
yearly plastic production reached a collective weight of the human population (Worm et al., 2017).
In 2016, it was estimated that 150 million metric tons of plastic waste were linked to the global
11

oceans (WEF, 2016). Plastic debris has a deleterious effect on the environment by destroying
habitation, trapping marine animals (Lushar et al., 2018), enabling the transportation of invasive
species to different environments, and depositing sediments, resulting in potential effects on
animals that forage and live in the benthos (Brandon et al. cited in Schmaltz et al., 2020).

According to UNEP (2022), plastics produced from 1950 to 2017 increased from 2 million tons to
384 million tons and are estimated to double by 2040, while the impacts can be seen in marine
pollution, loss of nature, and climate change.

Importantly, most plastic products designed to be utilized just once before disposal are known as
single-use or disposable plastics. These plastics include polystyrene, plastic bags, microbeads,
straws and cutlery, cups, and sachet water wrappers (Xanthos and Walker, 2017). Although the
effects of single-use plastics are unquestionably evident on land, the maritime environments serve
as the main sink (Vince and Stoett, 2018). The bulk of plastic waste incidents estimated to be
around 80.0% is single-use plastics stranded in the ocean bottom and on coastlines thereby
threatening the marine ecosystem (Spranz, Schlüter, and Vollan, 2018).

Single-use plastics can be viewed as disposable plastics universally utilized in packaging. These
cover materials are designed to be used just once before being discarded or recycled. With a global
shift to single-use plastic production instead of durable ones, the production of plastics has
outpaced other materials (UNEP, 2018). According to the European Union Commission Notice,
(2012), single plastic is a product made partly or wholly from plastic, which is not designed,
conceived, or placed on the market to achieve, within its life span, multiple rotations or trips before
being returned to the producers for recycling or refilling for similar purposes in which it was
designed for.

SUPs are adversely affecting marine habitats visually and pose severe health issues (Stoler, Weeks,
and Fink, 2012). Single-use plastics are also affecting the livelihoods such as fishing and coastal
tourism. Globally, governments have subsequently embraced diverse policy initiatives to minimize
single-use plastics-induced pollution (Prata et al, 2019). Although the impetus for the policy
initiatives started in the developed world, African nations have started to adopt policies on single12

use plastic pollution in an unparalleled manner (Behuria, 2019). Despite efforts, the issue of singleuse plastics on board ships remains the major marine environmental concern, which raises
questions as to whether the adopted policies are purely emblematic signs or actions of sincere
interest in reducing plastic waste (Behuria, 2019). It is, therefore, crucial to assess the anti-plastic
policies regarding the single-use plastic policy implementation such as Annex V of the MARPOL
Convention and other related international, regional, national, and local policies and regulatory
frameworks to guide against ships-related single-use plastic waste disposal (Clayton et al., 2021).

To meritoriously address the issues of single-use plastic wastes, it is crucial to fathom the
contribution of varying sources and the channels of the identified sources to the marine
environment. Assessing the source of the SUPs to the marine environment is intricate (Hardesty
et al., 2017, cited in Maartje et al., 2022) and the contribution of various sources and channels are
heavily connected with the local conditions (Duis and Coors, 2016, cited in Maartje et al., 2022).

However, it is mostly suggested that the bulk of marine single-use plastic wastes emanates from
land-based origins; the impact of sea-based sources differs greatly by geographical location and
this can be significant for particular geographic locations (GESAMP, 2020). Knowledge regarding
land-based sources is still far developed compared to sea-based sources. The Joint Group of
Experts on the Scientific Aspects of Marine Environmental Protection (GESAMP) working group
on sea-based sources of marine wastes including SUPs affirmed that understanding of the kinds,
amounts, and impacts of sea-based origin of marine debris is lacking (GESAMP, 2021); hence,
this is impeding the development of appropriate mitigation approaches. It is well established that
ship-based sources contribute substantially to single-use plastics-induced marine pollution. In
terms of single-use plastic waste, ships including cruise ships and shipping-related activities are of
specific concern, due to the fact the colossal amounts of single-use plastic waste that are generated
on board such ships (GESAMP, 2020). In this regard, the research study assesses the policy
implications on sea-based sources of marine debris by focusing on ships and approaches of ship
related single-use waste disposals (Clayton et al., 2021).

13

1.2

Problem Statement

Disposing the single-use plastic litter into marine environments has been acknowledged as a
critical environmental concern because of the global nature of the issue and its environmental,
social and economic implications. The global nature of single-use marine plastic litter necessitates
actions to be taken at all levels across the globe. While a number of policies and regulatory
frameworks are already in place to address the act of disposing of all kinds of plastic litter to the
marine environment, an increasing accumulation is anticipated if further actions are not
undertaken, with approximately 250 million metric tons of majorly single-use plastics projected to
reach the global seas and oceans by 2050.
To this effect, the International Maritime Organization (IMO) has strived to enact policies and
regulatory frameworks garbage disposal and associated marine pollution from ships. However, a
thorough implementation of the IMO strategy to eliminate plastic litter from ships revealed
minimal progress in the acceptance of organization’s policies in various legislation, illuminating
the most severe issues encountered throughout the domestication of the majority of IMO
conventions (Ibokwe 2017). IMO policies have global implications and should be complied with
globally. While the policies are inevitable by the autonomous countries, the pace of
implementation has been extremely slow. In Africa, out of 25 countries initiated national bans on
single-use plastics, only 58.0% shifted into implementation between 2014 and 2017 (UNEP,
2018). Investigating the policies on single-use plastics disposal from ships has been prompted by
the problems with policy implementation.
The MARPOL Convention, 1973/78, Annex V aims at eliminating plastic disposal into the marine
environment from ships globally. The Annex covers all sorts of domestic wastes that are
potentially being disposed in the course of normal shipping operations. The revised version of the
Annex V adopted by the Marine Environment Protection Committee (MEPC) entered into
enforced in 2013. The amendment of the Annex outlaws the release of all forms of wastes into the
ocean, except where otherwise stated. For instance, the Annex V absolutely bans the dumping of
plastic wastes including the single-use anywhere into the oceans (IMO, 2019a).
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In addressing the rise of single use plastic wastes, the IMO at its Marine Environment Protection
Committee (MEPC) in 2021, adopted the “IMO strategy to address marine plastic litter from ships”
this is to curtail the plastic wastes from ships which also includes fishing vessels and to increase
efficiency of port reception facilities for waste treatment (IMO, 2019a). Despite all efforts to
reduce single use plastic wastes, it still remains a major source of marine pollution. Globally, many
countries have come up with policies to addressing the menace; despite the effort, gaps have been
identified across different countries hindering successful implementations of the policies. The use
of non-recyclable plastics such as disposable cups, utensils, towels still etc. persists onboard ships
despite the policies and regulatory frameworks to mitigate such act. Recently, the emergence of
the COVID-19 pandemic equally worsened the situation with improper disposal of facemasks and
related safety materials on-board ships. In this regard, this study analyses the policies on singleuse plastics disposal from ships that contributes to marine pollution.

1.3

Aim and Objectives

This research study aims at analyzing the policies on single-use plastics disposal from ships as a
source of pollution to the marine environment. With a focus on the adaptation and enforcement of
the MARPOL 1973/78 Convention, MARPOL Annex V, this study proffers measures for
sustainable utilization of marine habitats and environment. The specific objectives of the study are
to;
i.

Review and analyze international conventions and regulations for controlling and
preventing the single-use plastics disposal from ships;

ii.

Demonstrate prospective implications of marine single-use plastic wastes on marine lives
and human health;

iii.

Identify gaps in the existing policies for addressing the single-use plastics disposal from
ships; and

iv.

Proffer measures for controlling and preventing single-use plastic marine pollution from
ships.
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1.4

Research Questions

This research study focuses on the following research questions:
i.

Review and analyze international conventions and regulations for controlling and
preventing the single-use plastics disposal from ships;

ii.

Demonstrate prospective implications of marine single-use plastic wastes on marine
environments;

iii.

Identify gaps in the existing policies for addressing the single-use plastics disposal from
ships; and

iv.

Proffer measures for controlling and preventing single-use plastic marine pollution from
ships.

1.5

Significance of the Study

This study aims to make contributions to the existing literature and provide basis for further
understanding of the international conventions and regulations on single-use plastic disposal and
related marine pollution. In addition to collecting, processing, storing and disposing single-use
plastic wastes in adherence to the IMO standard, ideal recommendations for effectiveness are made
on the acquisition, storage, processing and disposal methods of the single-use plastic waste
management to guarantee that the marine environmental sustainability remains in accordance with
global best practices.

The study will analyze the technical and operational processes of waste disposal and management
with respect to general health and safety of the public and the environment at large.
1.6

Research Methodology

This research study employed an analytical approach aimed at analyzing the existing policies and
international conventions on single-use plastics disposal from ships. In this regard, this study was
designed to analyze the existing trends and to address the identified challenges in the research
questions. Data for the study were sourced from the existing literature, international and regional
regulatory bodies, such as IMO, UNEP, FAO, UNCTAD, reports, publications and proceedings
including relevant maritime transport reviews. The study employed qualitative analytical
16

techniques. The acquired data were based on the relevance, quality and the strengths in decisive
and determining the findings and results of the study.

1.7

Expected Results

The study focuses on analyzing the existing policies on single-use plastics disposal from ships as
a critical source of marine environmental pollution. In this regard, the study sheds light on the
policy implementation of the MARPOL Convention, 1973/78, by focusing on single-use plastic
waste disposal. The study gives a valuable insight into various international conventions, regional
and national regulatory frameworks on single-use plastic wastes and related marine pollution. The
eventual findings proffer measures for policy development and implementation strategies of the
MARPOL 1973/78 convention, the Annex V.

None the least, the findings of this study will make a significant contribution to knowledge. In
other words, the study adds and subsequently complements a great deal of the growing list of
literature upon which further research studies on similar instances can be based. It is envisaged
that the study will also provide another platform upon which the future research will be based.
1.8

Organization of the Dissertation

This study comprises five chapters that endeavor to analyze the policy implementation on singleuse plastic disposal on-board ships, the MARPOL 1973/78 Convention, MARPOL Annex V. The
chapters are organized as follows:


Chapter one contains the background (including problem statement) of the study, research
questions, aim and objectives, significance of the study, research methodology, expected
results and the organization of the dissertation.



Chapter two reviews and analyses the single-use plastics disposal as a source of marine
pollution. It focuses on the relevant literature on single-use plastics disposal from ships.
This chapter overviews the sources and distribution of marine plastic pollution including
the single-use and analyze their impact on marine environmental pollution. The review of
the existing literature offers detailed contextual information elucidating the phenomenon
understudy, and hence places the research study in a proper conceptual framework.
17



Chapter three looks into the basic concepts of single-use plastics disposal from ships and
marine environmental pollution. It reviews shipping and offshore platforms, fishing
activities and marine leisure (tourism). In addition, single-use plastic wastes management
from ships and shipping activities are essentially covered.



Chapter four reviews the international regulatory frameworks addressing single-use
plastics disposal and their environmental impacts. It discusses elaborative international
conventions and regional regulatory frameworks on single-use plastics debris. The chapter
comparatively analyzes the existing policies and regulatory frameworks on single-use
plastics disposal from ships and shipping activities.



Chapter five highlights the key discussions and conclusion. It equally discusses the key
findings of the study, gives measurable recommendations as well as suggests areas for
further study.
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CHAPTER TWO: LITERATURE REVIEW
This chapter will review the existing literature on single-use plastic waste from ships, marine
plastic debris and related challenges. The chapter offers a framework of marine plastic wastes,
specifically single-use plastic litter and sets out an overview of empirical literature on the subject
matter.
2.1

Single-Use Plastics disposal into the marine environment

The basic concepts on marine single-use plastic waste disposal from ships covered includes marine
disposable plastics and related wastes, general plastic wastes and marine plastic pollution.
Globally, one of the biggest significant environmental challenges in recent time was plastic
pollution originating from shipping activities. The usage of oceans by ships is acknowledged to be
a major contributor to the rising debris disposed into the ocean yearly. Across the globe, shipping
fleets are being developed and associated debris have serious implications on the seas and oceans
environment. To a large extent, ships are authorized by the IMO to utilize the Ports Reception
Facilities (PRFs) instead of usual discharge of some specific types of wastes into the marine
environment. Plastic litters into the seas and oceans are not permissible, although there are specific
exceptions to waste disposal into the marine environment, those exceptions are itemized as
follows:
i.

When it is essential to protect the safety of ships and the individuals on-board the ships.

ii.

When the leakage of waste could result in the damage of the ship or its facilities given that
all realistic precaution have been considered before and after the manifestation of the
damage with the objective of preventing or minimizing the leak.

iii.

At a time, there is a fortuitous loss of an artificial fishing net and all rational precaution
have been considered to avoid the loss (Culin and Bielic, 2015).

Single-use plastics are similarly referred to as disposable plastics such include plastic bags, coffee
stirrers, straws, food packaging, soda and plastic water bottles. These items are designed to be used
only once before throwing away or recycling. In UNEP report (2018) titled ‘Single-use plastics:
A Roadmap for Sustainability’, it was detailed that the nature of plastics as being the ultimate
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environmental concerns that obstruct marine life turning some maritime environments into plastic
soups.
MARPOL Annex V makes it a requisite for Port State Signatories to provide adequate Port
Reception Facilities to accommodate wastes from Ships at their shore (IMO, 2019a). The ship’s
crew required to keeping a logbook of debris, which can be assessed by the port states or flag
states. The consequences for defilement of the conventions are in several countries. Defilements
can as matter of consequences be indicted legally. Despite the provisions, increase single-use
plastic wastes remained a global marine environmental concern.

2.2

Overview of Sources and Distribution of Single Use Plastics

With reference to novel polymeric products, the field of plastics is vastly rampant in research and
innovation. However, some challenges persist vis-à-vis their sources and production, distribution
and commercialization and the final disposal of the single-use plastic wastes. Hence, the
connection between bio-economy, biotechnology and the biochemical industry offers a
conceivable measure for concerns (Pellis et al., 2021). Subsequent subsection analyses the
historical development of the plastics.
2.2.1 Historical Analysis of Plastic Development
Ancient civilizations across the globe utilized materials such as insoluble oils, resins and amber
similar to plastics used nowadays. The earliest reference to rubber-related cultures was native to
the America, specifically the Central America congealed latex to produce water-resistant shoes.
An American investor named Charles Goodyear (1839) discovered the elasticity and resistance of
rubber when heated with sulfur, the approach discovered by Charles was known as patented and
vulcanization (McFadden, 2017).

Subsequently, Ebonite was developed, which later became pertinent, because it was thermosetting
made from rubber though, with huge amounts of sulfur. To control the condition, the nitration of
cellulose were boosted across Europe in the 1850’s. The hard residue was created from the solvent
evaporation, which showed the elastic and water-resistant properties. Parkesine, another substance
20

was made from the dissolution of cellulose nitrate in nominal solvent in 1860’s (The BPF, 2020).
At this period, two materials with Parkesine’s related characteristics were created in ‘Ivoried’ and
‘Xylonite’. In the late 1860’s, billiard balls were developed from shellac, fabric and ivory dust in
the United States (US). Early 1870’s, the term ‘celluloid’ was initially coined out to describe a
material derived from the camphor and cellulose nitrate. In 1897, the early protein-based type of
natural polymer affiliate was initiated in Germany from casein that had undergone chemical
reaction with formaldehyde. The casein was extracted from milk by congealing.

Figure 2.1: Historical development of plastics: 19th -21st centuries
Source: Melchor-Martinez et al., 2022
Dignified casein was utilized in dress ornaments, buttons, necklaces, pens, manicure sets and other
decorations. In late 1890’s, ebonite was modified in the United Kingdom (UK), the modification
was attained through reaction of aldehyde and phenol resins using an electrical insulation. In the
1920’s, a fire-retardant replacement for celluloid referred to cellulose acetate was developed and
was widely employed in synthetic fibers (Gilbert, 2017).
Between 1930 and 1940, the majority of the current industrial thermoplastics came into existence
through ethylene (polystyrene; vinyl chloride and polyolefins) developed between 1930 and 1940,
such like polypropylene (PP), polyethylene (PE) and polymethylmethacrylate (PMMA).
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2.2.2 Development of Plastic Materials: A Brief Timeline
The old materials, primarily consisting of glass and metal were replaced with use of plastics, most
plastic producers have shifted from producing plastics that are imperishable to single use plastics
and due to its cheap nature the request for these type of plastics has increased over the years (Plastic
Europe, 2019).
During the World War II (WW2), a rigid, but transparent plastic (PMMA) was made for aircraft
glazing while to a lesser extent, in denture manufacture (Zhang et al., 2021). According to Zhang
et al. (2021), Otto Bayer from Leverkusen in Germany, manufactured the earliest polyurethane in
1937. The variability of raw materials acted as a source for polyurethane production and its
extensive range of usages facilitated the wide-ranging application of plastics in industrial settings
like packaging, automobiles, buildings, sealants and coatings (Das and Mahanwar, 2020). Other
materials were equally developed prior to the World War II (WW2), which include nylon, a sticky,
flexible material initially developed in 1933. The two vital fibers to acknowledge were Kevlar and
Nomex, the early para-aramid and meta-aramid fibers discovered by Dupont. Kevlar with a
structure allowing the development of composites (Jethy et al., 2022), while Nomex, on the other
hand, has a greater melting temperature (Jassal et al., 2020) displacing steel fibers in competing
tires and after, it was being utilised for human armor and consumer products (Kalai and Abraham,
2020).
Single Use Plastics contributes to over 40% of plastics produced globally with 26% produced in
Northeast Asia, Middle East Producing (17%), 21% from North America, Afica 1%, Central and
South America 4% and Europe producing 16% (Plastics Europe, 2016).
In the year 2019, bio-based polypropylene was commercially fashioned and its production
capability was anticipated to quadruple by 2025 (Bakar and Othman, 2019).
Table 2.1 shows the categories of single-use plastics.
Table 2. 1: Categories of Single-Use Plastics
S/N
1
2
3

Plastic polymer
Low Density Polyethylene (LDPE)
Polystyrene (PS)
Expanded polystyrene (EPS)

Products
Bags, containers, trays, film, food packaging
Cutlery, dishes and cups
Protective gears such as gloves
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4

Polypropylene (PP)

5

Polyethylene Terephthalate (PET)

6

High Density Polyethylene (HDPE)

Plastic bottle caps, microwave plates, ice-cream
containers, potato chip bags,
Plastic bottles for drinks including water, biscuit trays,
dispensing container for cleaning fluids
Freezer bags, plastic milk bottles, shampoo bottles,
Ice-cream containers

Source: (United Nations Environment Programme, 2018)

2.3

Impacts of Plastic in the Marine Pollution

The increase in human population concentration and associated socio-economic activities has
escalated the need for more plastics, specifically the industrial activities in coastal regions as well
as ever-increasing marine ship traffic in the open oceans and seas impose an impending threat on
the quality of coastal and marine environments (Mouat et al., 2010). Thus, this section assesses
the impacts of plastic marine pollutions with focus on the SUPs.
2.3.1 Single-Use Plastics and Marine Pollution
Since 1950’s, the increase in the production and usage of plastics has outstripped utmost other
materials (Clayton et al., 2021). Plastic polymers are lightweight, versatile, durable, hygienic and
in some forms non-degradable objects, and they can also be molded and used in a broad range of
applications (UNEP, 2018a).
Plastic consumption differs greatly across regions, from 20kg/person per annum in Asia to
100kg/person per annum in North America, specially packaging plastics (Nara, 2018).
With respect to general impact on human health and the environment, there are various concerns
regarding the plastic consumption after being disposed (Borrelle et al., 2020). In 2010, about 8
million metric tons of mishandled plastic wastes escaped into the oceans and seas (Jambeck et al.,
2015) while emissions of plastic waste may well be up to 53 million metric tons per annum by
2030 (Borrelle et al., 2020).
Single-use plastics (SUPs) from shipping activities are consumed for several applications, such as
food packaging such as grocery bags, bottles, food containers, cups, straws, cutlery and other stuff
intending for just only one time before being discarded. Lately, the incidence of coronavirus has
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added other sources of single-use plastic pollution which is the improper disposal of Personal
Protective Equipment (PPE) for instance masks and gloves (Patrício Silva et al., 2020), without
exception of shipping activities. SUPs accumulation in marine environment have become a main
concern owing to their tonnage and non-degradable nature.
In most African nations, aside from shipping activities induced SUPs, plastic litters that are
dumped illegally or disposed of on landfills ended up in marine environment where they were
disintegrated into micro-plastics (Ambrose et al., 2019 and Diez et al., 2019). Micro-plastics
especially with diameters of less than 5mm are the source of concern, because they can eventually
enter human food chain through seafood (Karbalaei et al., 2018, 2020). Primary micro-plastics
such as microbeads are manufactured whereas secondary micro-plastics are the products of
weathering and fragmentation of macro-plastics. It is practically impossible to recuperate microplastics, thereby persisting in the environment for centuries (GESAMP, 2016). Considerable
amount of the existing commercial fish stock like mackerel and cod are ingested with microplastics (Karbalaei et al., 2019 and FAO, 2016).
The ingesting of small particles of plastics that emanate from these plastics also known as microplastic by fish which is considered a major diet of human diet globally has also increased (Waite
et al., 2011). There are some ecological and human impacts associated with improper handling of
plastic waste , for instance, when plastics burned, toxic chemicals are released into the atmosphere,
which could result in cancers, respiratory and other health-related issues if breathe in (Zaman,
2010). Chemicals such as phthalates and BPA can intercept the placenta in pregnant women
causing growth impedance and neurological damage in babies (Koushal et al., 2014).
As a final point, plastic debris can generate a havoc just because it is water-resistant. Many African
countries lack suitable hygiene or waste management systems, hence the plastic wastes
accumulates and eventually leaks into the marine environment. Plastics sometimes trap raindrops
in still pools, which can serve a perfect breeding site for disease carrying insects like mosquitoes,
which are ubiquitous in the continent.
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2.3.2 COVID-19 Induced Marine Pollution
During the epic Coronavirus epidemics, the amount of medical wastes was drastically increased
with up to 50%, and subsequently a rise in generation of lethal wastes were detected, for instance,
approximately 600.0% growth in Hubei district in China (Napper et al., 2021). The volume of
lethal wastes generated everyday on each infected individual measured 3.4kg (Napper et al., 2021).
In the epic of COVID-19 epidemics, over 129billion facemasks and 65billion gloves were used
every month globally (Napper et al., 2021 & Siracusa and Blanco, 2020). In addition, 22kg of
plastic debris were produced per 1000 Covid-19 tests (Thiruchelvi, Das and Sikdar, 2021).
In the height of the pandemic, the usage of Personal Protective Equipment (PPE) has drastically
increased, particularly the facemasks. In addition, the usage of gloves, boots, protective suits,
visors, plastic containers, test kits, bandages along with single-use plastic bags and food containers
was skyrocketing (Napper et al., 2021). PPE turns into plastic debris (macro-plastics pollution in
marine environments) afterward usage. Evidence shows that between 2020-2022, a high increase
in news reporting on marine pollution (seas and oceans) induced by the PPE wastes. Hence, these
wastes are now becoming a new kind of pollution known as coronavirus induced wastes. PPE
wastes are an imperative concern on the environment, specifically the marine ecosystems (Sid et
al., 2021).
A recent research study depicts the prime threat posed by regular usage of facemasks that have
become large particles of plastics also known as macro-plastics sinking or floating in seas and
oceans across the globe. These materials are densely lower and higher than water because of their
relative structure (non-woven fabric). These are not only a source of micro-plastics entering the
marine environment, but also an eventual vector of chemical pollutants (flame-retardants)
(Garrido, Cabeza and Falguera, 2021 & Fredi and Dorigato, 2021). Facemask production
skyrocketed more than recent times. In China, 200 million facemasks were manufactured daily
during the epic of the pandemic (Fredi and Dorigato, 2021). The general plastic recycling systems
have become less effective, resulting in an increase in plastic debris entering the marine
ecosystems. The increase in usage of PPE has contributed significantly to the increase of plastic
waste disposed into the marine environment, hence making it a leading threat (Fredi and Dorigato,
2021 & Jian Xiangbin and Xianbo, 2020). The normal disposal of PPE and development of proper
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recycling technologies for PPE utilized from ships in the healthcare division and the households
turns out to be a global issue (Pojar et al., 2021). Optimizing and rethinking single-use plastic
waste management under the Coronavirus endemic becomes an inevitability and a technological
concern to be futuristically resolved (Kim, 2019).
2.3.3 Single-Use Plastics and Marine Pollution in Africa
Plastic-induced pollution has become pervasive in all societies globally (Spranz, Schluter and
Vollan, 2018). Most plastics are single-use plastics produced simply to be utilised just once before
being disposed. While the effects of single-use plastics are greatly perceptible on land, the marine
environment serves as a primary sink (Jambeck et al., 2015; Schnurr, et al., 2018 and Vince &
Stoett, 2018). About 80.0% of plastic stranded on coastlines or at the sea bottom are SUPs and
they threaten the marine lives (Spranz, Schluter and Vollan, 2018; Nel et al., 2017; Ambrose et al.,
2019 and Avery-Gomm et al., 2019). It is estimated that 5.0 to 13.0 million metric tons of singleuse plastic wastes enter the seas and oceans through land and ocean based leakages every year.
This is corresponding to a truckload in plastics escaping into the oceans per/min (Jambeck et al.,
2015). Single-use plastics (SUPs) are negatively affecting the environment appealingly posing a
severe health challenge (Stoler, Weeks & Fink, 2012; University of Plymouth, 2016). Disposable
plastic-induced marine pollution equally negatively affects the livelihoods such as fishing and
coastal tourism (Fobil and Hogarh, 2006; Miezah et al., 2015; Wilson & Verlis, 2017). In Africa,
several countries have implemented various policies to minimise the plastic pollution (Schnurr, et
al., 2018; Prata, Silva & da Costa, 2019). While the initiatives started in the Global North, African
nations have started to adopt policies to curtail the disposable plastic pollution in an unparalleled
approach (Danielsson, 2017; Behuria, 2019).
African nations are ascribed as devising the strictest and greatest retributive anti-plastic sanctions
across the globe (Death, 2015; Death, 2016; UNEP, 2018 and Behuria & Goodfellow, 2019) by
imposing bans, alleged to address the challenges imposed by the SUPs (Behuria, 2019; Horvath,
Mallinguh & Fogarassy, 2018). In sub-regional levels, West and East African countries such
include Kenya and Ghana have been signaled as leaders in struggles to curtail the disposal of
plastics into the marine environment (Behuria, 2019). However, the case of plastic pollution still
26

much persists in the continent. Therefore, this raises the questions on whether the adopted policies
are just emblematic signs or actions of sincere curiosity to curb the single-use plastic leakage to
the marine environment (Behuria, 2019; Death, 2016; Clapp & Swanston, 2009; Knoblauch &
Mederake, 2018). Consequently, it is essential to review the policies on the disposal of SUPs in
into the marine environment of the continent.
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CHAPTER THREE: UNDERSTANDING THE CONCEPT OF SINGLE-USE PLASTIC
SHIP GENERATED MARINE POLLUTION
This chapter reviews the existing literature on major sea-based sources of marine single-use plastic
pollution, particularly from ships as the disposal into the marine environment has caused harm to
marine habitats and even human health. The chapter will also look into the basic concepts of singleuse plastic pollution from ships by sources.
Figure 3.1 depicts the major potential sources of plastics (macro and micro plastics) which also
forms part of single-use plastics that causes harm to the marine environments. As shown in the
Figure, the major sources are broadly classified into producers/converters, sectoral consumers,
individual consumers and broad waste management approaches. However, this chapter focuses on
shipping and offshore platforms, fishing activities and marine leisure (tourism). While the final
subsection looks into the plastic waste management on ships.

Figure 3. 1: Prospective sources of Plastics to the Marine Environment
Source: GESAMP, 2016
With resultant pollution effects, the plastics debris emanating from sea-based activities are
generated from various kinds of ships, vessels, boats and offshore platforms through indiscriminate
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littering, accidental loss or unlawful disposal (Allsopp et. al., 2006). The incidence of compounded
single-use plastics in marine environment is undoubtedly caused due to the routine plastic waste
disposals from different ships (Colton et. al., 1974, cited in GESAMP, 2016). Recently, an increase
in global population along the coastal cities and the development, accessibility and userfriendliness of nylon netting, mono-filament fragment for fishing activities and other related
purposes, have greatly turned out to be the cause of marine single-use plastic waste generation and
pollution across the globe (Bourne 1977, cited in GESAMP, 2016).
In a study of marine plastics, Lebreton, Greer and Borrero (2012) using quantitative modeling
technique to assess dispersals of marine single-use plastic wastes emanating from shipping
activities. The model employs global shipping line frequency as a proxy for modeling the plastic
debris distribution (Figure 3.2).

Figure 3. 2: Distribution of world major marine shipping lanes
Source: Lebreton, Greer and Borrero (2012)
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3.1

Shipping and Offshore Platforms

Big ships with numerous crew members convey supplies for many months and days. On a daily
basis, these ships generate huge solid wastes with the bulk of the wastes making single-use plastics
such as wet wipes, sanitary items, packing polythene, cigarette butts, straws, etc. that sometimes
indiscriminately end up as marine litters due to improper storage (Sheavly, 2005). In agreement
with the amendments to the MARPOL Annex V (January, 2013).
Cargo debris such as packing plastics, ties, plastic sheets, wire straps, boxes, etc., including
sewage, are parts of several waste materials usually dumped into maritime environments from
cruise liners and merchant ships. However, the bulk of these items is mostly and frequently
disposed of inadvertently due to poor handling or adverse atmospheric weather conditions
(GESAMP, 2016a.). Conversely, disposals of many ships generated wastes may possibly be
handled ineffectively either owing to insufficient or unavailability of waste storage facilities
onboard or inadequate reception facilities at ports of call.
The shipping sector has been regarded as a main source of micro-plastics as routine cleaning of
ship hulls utilizing plastic abrasives results in a high level of micro-plastics being leaked directly
into the seas and oceans (Song et. al., 2015). Accidental spills and mishandling of cargoes are
noted to be the primary reason for a high level of micro plastics observed in some harbor sediments,
particularly resin pellets. Chemical shippers convey the raw materials for plastics products such as
stabilized dimers (a pair of monomers) or as polymers in a solution that might possibly form microplastics following accidental or operational discharge; however, there is a lack of evidence or data
to measure the sources (GESAMP, 2016).
In the same manner, activities of the oil and gas industry on offshore platforms are generating
materials that are sometimes accidentally or deliberately discharged into the seas and oceans such
as single-use plastics of various kinds, hand gloves, hard hats, storage drums, personal (household)
wastes and survey materials (Allsopp et. al. 2006). Exploration and resource extraction beneath
the seas and oceans are equally contributing to the issues of marine pollution (Sheavly, 2005).
Undoubtedly, various SUPs plastics are equally utilized by marine environmental scientists.
Notable applications comprise meteorological balloons used to measure the atmospheric structure,
Expendable Bathythermographs (XBTs) employed to measure the vertical temperature of the
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upper section of the oceans, and passive drifters to determine the ocean currents. In Table 3.1, the
list of basic items discovered by the international coastal clean-up initiative being regarded as seabased sources is shown. The initiative covers almost 650,000 volunteers across ninety-two
countries with more than 5,500 sites (Ocean Conservancy, 2013).
Table 3. 1 : Major Marine Single-Use Plastics
S/N Labeled Items
1
Cigarettes/cigarette filters
2
Food wrappers/containers including
plastics
3
Plastic beverage bottles
4
Plastics bags
5
Caps and lids
6
Cups, forks, plates, spoons, knives
7
Straws and stirrers
8
Glasses/Beverage bottles
9
Beverage cans
10
Paper bags

Volume of Items
2,117,931
1,140,222
1,065,171
1,019,902
958,893
692,767
611,048
521,730
339,875
298,332

Source: GESAMP, 2016
3.2

Fishing Activities

Fishing gears sometimes could be lost at seas by abandonment, accident or deliberate disposals
into the maritime environment. Notable plastic litters emanating from fishing activities include
traps, nets, lines and ropes, buoys, floats, bait boxes and bags, strapping bands, strings for packaged
baits, ship’s galley wastes, rubber gloves and household wastes (Sheavly, 2005). According to
Browne et. al. (2015), some established causes associated with the disposals of nets at the seas are
as follows:


Conflicting with other sectors, chiefly the towed gear operators,



Performing operations in the deep seas and oceans,



Adverse weather conditions or performing operations on very hard ground,



Very much long nets and/or fleets of nets, and



Utilizing much more large gear than can be towed frequently.

Fishing gear handling manners depend on various conditions such as form of fisheries, fishing
area, size and type of vessels, and the crewmembers. Intentional disposals of fishing gears are
similarly related to illegal, unregulated and unreported (IUU) aspects of fishing activities. Small-
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scale fishers, similarly referred to as artisanal fishers, have enormous diversity; therefore, there is
no specific probable definition for this sub-sector (FAO, 2015).
This subsector is predominantly significant in most developing countries for its contributions to
food security, nutrition, poverty alleviation and sustainable livelihoods (FAO, 2014). In several
global inhabited regions, aside inadequate plastic waste management along the coast or
inaccessible waste disposals and management systems, the small-scale fishing activities might not
be effectively regulated. This is due to the fact that there is lack of policy or legislation addressing
the challenges or regulations and laws are not enforced or updated. Consequently, small-scale
fisheries can be an important source of ordinary and fishery associated plastics to the marine
environments, most especially at local scale. Fishing gears and old fishing structures are similarly
of concern because of their easy fragments that may easily generate micro-plastic substances.
In 2012, the total volume of commercial fishing vessels globally was estimated to be
approximately 4.72 million (FAO, 2014). For the same period, the Asian continent has the largest
fleet with 68.0% (3.23 million vessels) of the global records, this was followed by Africa with
16.0%, the combined Caribbean and the Latin America had 8.0%, the North America had 2.5%
while the Europe had 2.3%. From food containers for packaging objects on fishing vessels, loss of
plastic products from ships may take place (FAO, 2014). There are policies and regulations in
supporting the plastic waste management at the seas from the vessels (London Convention and
Protocol and MARPOL Annex V); however, there is lack of Standard Operating Procedures
(SOPs) or protocols to accommodate daily management of wastes on-board vessels.
On fisheries science, management of fishing activities is focused on sustainability of exploitation
of the fisheries. One of the various tools of fisheries management is Monitoring, Control and
Surveillance (MCS), which aims at sustaining the fishing activities of the fishers as opposed
fisheries. A robust MCS initiative has fishery inspectors and observers collating data on vessel
activities regarding catches and garbage disposals to supporting the regulatory and policy
implementation in order to safeguard the marine environmental pollution (Sherif, 2014).
3.2.1 Aquaculture
Aquaculture role in food supply chain from seas and inland waters is increasing. The global
aquaculture production can be grouped into mariculture and inland aquaculture. The mariculture
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embraces production operations in intertidal zones and at the seas including the operations at
onshore production structures and facilities (FAO, 2014). In 2012, the global fish production by
combined mariculture and inland aquaculture accounts for 42.2% of the total production of 158
million tonnes (capture fisheries and aquacultures), while the sector grew from 13.4% to 25.7%
within a decade (1990-2000) (FAO, 2014).
According to Gallardi (2014), impact assessment of mariculture activities concentrated mostly on
dissolved contaminants and eutrophication effects and hardly assessed the amounts and types of
lost culture gears. Some studies reported the discarded or lost mariculture gears and the resultant
geographic contamination (Bendell 2015; Andrefouet, Thomas & Lo, 2014); however, the areas
equally farther afield (Gago, Lahuerta & Antelo, 2014; Hinojosa & Thiel 2009). While the inputs
can be substantial, particularly at local level, there is no quantitative estimates of plastic input from
mariculture.
Aquaculture gears may be lost for similar reasons as capture fishing gears, for instance wears and
entanglements of the structures. Conversely, some recent studies report the causes and quantities
of gear losses and the types (Heo et. al., 2013; Hong et. al., 2014; Al-Odaini et. al., 2015). Most
losses are associated with storm events owing to breakages and detachments. In numerous
instances, unused gears are equally stored at offshore near the aquaculture centers, and large
quantities of these plastics exposed to weathering are eventually escaping to marine environment
through run-off and wave actions. Varied species and subsequent approaches optimised for target
species possibly making it challenging to ascertain sources.
Aquaculture aimed at mussels, oysters and other shellfish using EPS buoys has been viewed as an
important source of pollution in Japan and the Korea Republic (Lee et. al., 2013; Jang et. al., 2014a;
Li et. al., 2015). One EPS buoy can break into thousands of fragments. Most plastics used in
aquaculture operations is polypropylene with a density of 0.9 g/cm3 (Hidalgo-Ruz et. al., 2012)
and assuming an average seawater density of 1.02 g/cm3, these plastics will float in seawater,
which implies sub tidal benthic organisms are not feasting on the plastics that are used in
aquaculture infrastructure.
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Conversely, evidence suggests low-density polymers can possibly become fouled and sink
overtime (Andrady, 2011), in which the plastics become accessible to benthic species. Organisms
can similarly destruct the aquaculture structures leading to disintegration and generation of microplastics (Davidson, 2012). The wearing plastic-based ropes in contact with growing mussels can
affect the quantity of micro-plastics ingestion compared to other approaches with less plastic
structures such like bottom or rack culture.
3.3

Marine Leisure (Tourism)

Tourism is a significant economic sector and has been identified as the world biggest single
industry constituting an average of 5.5% Gross National Product (GNP) of every nation (World
Coast Conference, 1993, cited in GESAMP, 2016). With World Tourism Organization (WTO)
expecting more than one billion tourist arrivals globally, this sector has drastically grown into a
global industry in recent years.
As several common tourist destinations are coastal, Mediterranean is rated as the top target
destination by the World Tourism Organization (GESAMP, 2016); hence, it is rational to suggest
that the areas of high tourist activities are significant to deliberate as proxy sources of maritime
litters. For instance, it is reasonable to assume that the areas of high tourism are the potential high
plastic input simply because of greater concentrations of individuals. Likewise, it might be
assumed that plastic input is intensified as tourists. While away from home, it is more probable to
use single-use plastics for food containers, beverage bottles etc. compared with when at homes,
where access to non-plastic materials are obtainable. Furthermore, tourists are much likely to be
less concerned about the potential environmental impacts when away from their homes. Likewise,
areas relying on tourism as core economic driver are the areas where cleaning-up efforts are to be
focused and numerous. Progressively, the tourism is expanding to less-populated areas and more
‘pristine’ environments, where the infrastructural facilities needed to effectively deal with waste
management might be inadequate and challenging. This is equally the situation in various Small
Island Developing States (SIDS). It is thus crucial to address the issues of marine debris associated
with tourism and recreational activities. It is important to note that the bulk of marine single-use
plastic wastes is generated from recreational and shoreline activities (Ocean Conservancy, 2010),
hence the need to proffer preventive measures from the source. Such preventive measures may
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include regulatory approaches, such include; bans on smoking at the beaches as implemented in
some U.S. states, infrastructural development like pier-side reception amenities for fishing gears
in Hawaii, enhanced waste management measures as embraced by the Caribbean Alliance for
Sustainable Tourism (CAST) and Roteiros de Charme Hotel Association in Brazil, Awareness and
Educational activities like boating safety (GESAMP, 2016).
3.4

Waste Management of Single-Use Plastics On-Board Ships

Due to the increase concern over the plastic negative environmental and socio-economic impacts,
various governments across the globe are progressively reacting to the issue at global, national and
even local levels (Adam et. al., 2020; Karasik et. al., 2020). Between 2000 and 2019, 28
international policies were initiated to minimize the single-use plastic consumption and the key
policies in this line include: ‘the International Convention for the Prevention of Pollution from
Ships’ (MARPOL) Annex V, ‘the London Convention and Protocol amendments’, ‘the Antarctic
Treaty’ (Karasik et. al., 2020).
Besides international strives, the regional groups of governments at different spatial locations have
begun to react to this issue. In Early 2019, not less than 39 regional policy documents were adopted
in Europe (Karasik et. al., 2020). The regional policies aided by the Regional Seas Program and
UNEP constituted more than half of the policies while other policies were embraced by the East
African parties, the Antarctic Treaty signatories, the European Union (EU), Nordic countries
(Karasik et. al., 2020). Various regional governments have decided to eradicate the single-use
plastics via support statements and regional based action plans (UNEP, 2018).

With the international and regional drives, national and local government actions have recently
risen, mainly concentrating on bans, fees/levies/taxes as well as voluntary efforts like campaigns
to effectively manage single-use plastic wastes (Xanthos & Walker, 2017). At national levels,
governments are progressively embracing policies focused on the single-use plastics, chiefly
through the implementation of regulatory bans (Karasik et. al., 2020). To this effect, several
national bans, levies or taxes on the SUPs have been implemented in several countries. In West
Africa, twelve out of sixteen countries have adopted single-use plastic reduction policies including
eleven bans and an additional market-focused strategy in Ghana (Adam et. al., 2020). In the United
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States, national bans on the usage of micro beads in cosmetic products have been implemented,
likewise the United Kingdom, Canada, New Zealand, France, Finland, Iceland, Italy, Ireland,
Luxemburg, Sweden and Norway (Dauvergne, 2018a). Local regulations to minimize plastic
pollution have equally grown globally (Schnurr et. al., 2018). For instance, plastic bans have turned
out to be the most common local legislation employed in the cities of the United States in
addressing the issue (Wagner, 2017).

Existing international conventions, such as the 2011 Honolulu Strategy and the Annex V of
MARPOL have proved inadequate to address the single-use plastic crisis (Dauvergne, 2018b).
Contemporarily, international, state, non-state polities and consumer behaviours are not substantial
or comprehensive enough to safeguard the marine environment globally (DeSombre, 2018). This
is principally because the authorities are split across local and national jurisdictions, sanctioning
legislation gaps in international environmental governance, thereby making it easy to escape duty
and repel the plastics associated costs of pollution (Dauvergne, 2018b). Although various
governments have a significant responsibility to take, the efforts will be more effective when
combine with private industrial actions and high-tech innovation, particularly considering global
landscape of the issue and engaged stakeholders. However, this approach requires investment in
technologies to enhance marine debris clean-up efforts (Gold & colleagues, 2013).
Governments and Non-Governmental Organizations are striving to minimize the adverse effect of
all sorts of plastics pollution through modern technologies to mitigate plastic-induced marine
pollution. In an instance, strategies and novel technologies designed for waste management have
been collated to disseminate inventive solutions to all relevant stakeholders (Figure 3.3). In Figure
3.3, the sources of marine pollution through plastic lifecycle are illustrated. The plastic pollution
deterrence and acquisition technologies can detect the plastic leakages from any phase of the
plastic lifecycle (Schmaltza et. al., 2020).
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Figure 3. 3: Plastic Marine Waste Management technologies
Source: Schmaltza et. al., 2020
Technologies to manage marine plastic wastes focus on inhibiting plastic leakage into water bodies
or channels, or gathering the existing plastic pollution (Figure 3.3). At the recycling stage,
inventive recycling measures, such as bioremediation and plastic-to-fuel are examined (Tournier
et al., 2020). These technologies oblige as favorable matches that can collectively work with the
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policy efforts to manage the marine plastic pollution (Cordier & Uehara, 2019). In line with this,
UNEA’s Resolution 2/11 indicates that parties should collaborate regionally and internationally
on clean-up movements of hotspots provided suitable and advance ecologically systems for
effective removal of marine debris (UNEA, 2016). Figure 3.4 shows an inventory of plastic
pollution restriction and acquisition technology: preventing the plastic leakage into marine
environments and riverine or collecting the existing pollution escaped during other plastics
lifespan phase as manufacturing, usage and waste management.

Figure 3. 4: Inventory of Plastic Pollution Restriction and Acquisition Technology
Source: Schmaltza et. al., 2020
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CHAPTER FOUR: REVIEW OF INTERNATIONAL LEGAL FRAMEWORKS AND
POLICIES ADDRESSING DISPOSALS OF SINGLE-USE PLASTICS FROM SHIPS
Although focus has been basically on land-based pollution into the marine environment, such as
the discussion by the Global Programme Action (GPA) under UNEP designed to provide states
with policies to help reduce or eliminate the impact of land based activities leading to the
degradation of the marine environment (Environment, 2020). This chapter hereby analyzes a
variety of international regulatory frameworks and policies on single-use plastics disposals from
ships causing marine pollution. It also looks into the implementation of legislations on single-use
plastic waste management.
4.1
Review of International Legal Frameworks and Policies on Single-Use Plastics OnBoard Ships
The concerns over coastal and marine debris are increasingly alarming, particularly as different
types of single-use plastics (micro, macro and nano plastics) are steadily harming the marine
environment (Sheridan, Johnson & Capper, 2020). Internationally, there are several legal and
policy frameworks aim at regulating unlawful disposal of plastic waste into marine environment
and associated marine pollution. International legal frameworks have been adopted by various
countries to regulate marine and coastal litter. The frameworks are domesticated in forms of
regulations, conventions, strategies, agreements, action plans programmes and guidelines (Chen,
2015). For this study, only few of the frameworks are considered due to the restriction on word
counts.

4.2

United Nations Convention on the Law of the Sea (UNCLOS)

UNCLOS (1982) decrees a distinct commitment for the signatory parties to safeguard their marine
environments. This convention outlines the duties and rights of the parties to attain the obligations.
In terms of maritime environmental protection, this convention is equally known as the most
important treaty within the international maritime regulatory framework (Fredrik, 2014).
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The UNCLOS addresses numerous challenges in the maritime sector including the implications of
all kinds of marine pollution and the activities within the sector (IUCN, 2017, cited in John &
Amedu, 2019).
To protect the maritime environment and to reduce marine pollution caused due to garbage
disposed illegally into the oceans which includes plastics, provided under Part XII of the UNCLOS
provided for ratified states to carry out are as follows:
i.

Article 192 specifies that:
“States have the obligation to protect and preserve the marine environment”

ii.

Article 194 (1) states that:
“States shall take, individually or jointly or as appropriate, all measures consistent with
this Convention that are necessary to prevent, reduce and control pollution of the
marine environment from any source, using for the purpose best practicable means at
their disposal in accordance with their capabilities, and they shall endeavor to
harmonize their policies in this connection”.

UNCLOS emphasizes on the needs to take measures of controlling and preventing the leakage of
sea-based pollution to land.
4.3

Voluntary and Policy Instrument (UNSDG 14)

The UNSDG 14 is a vital United Nations Sustainable Development Goal focusing on the
significance of preserving and conserving marine resources from pollution, which is similarly
referred to as ‘Life Below Water (LBW)’ (United Nations, 2018). This is significant due to the
facts that the world oceans drive the global systems, which make the earth livable (Merken et. al.,
2016), as climate, coastlines, seafood and the oxygen are all provided as well as regulated by the
oceans and seas. Marine resources can simply be protected with a cautious management of marine
environment, which is a vital feature of sustainability of oceans and seas. Importantly, marine
debris is a global challenge because marine pollution has adverse effects on the functionality of
marine biodiversity and ecosystems (Kildow & Mcligorm, 2010).
To ensure compliance with the set goals of the UNSDG 14 with regards to reduction of marine
pollution which includes the disposals of plastics into the marine environment, Target 14.1 states
that:
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“By 2025, prevent and significantly reduce marine pollution of all kinds, in particular land
based activities, including marine debris and nutrient pollution”

The UNSDG 14 inspires humankind to protect the world oceans and seas and this initiative should
remain the top priority, particularly as maintaining a healthy marine biodiversity is critical to
humans and the planet at large. The UNSDG 14 equally promotes sustainability of marine
protected areas and this regulation must be maintained in order to mitigate marine pollution
including all kinds of plastic related pollution. However, deficient land-sea governance, inadequate
planning, lack of awareness and sensitization, and inadequate strict enforcement are persistently
hindering the objectives of the UNSDG 14 (Visbeck, 2014).
4.4

MARPOL 73/78

MARPOL 73/78 convention was enacted by the International Maritime Organization (IMO) in
1973 and modified in 1978. This convention was a reaction to an increase in oceangoing vessel
accidents between 1976 and 1977. At that time, the MARPOL convention had not been enforced,
the MARPOL Protocol of 1978 absorbed the parental MARPOL convention and combined
convention instruments were enforced in October, 1983 (IMO, 2019a). This convention concerns
with inhibiting the marine pollution from the ships thereby safeguarding the environment from
detrimental substances. This convention aims at supporting and adopting the best practical
standards in dealing with navigational issues regarding maritime safety, regulation and prevention
of pollution from ships and providing an avenue for the regulation of international trade in shipping
related legal issues (IMO, 2019b). This specific convention has proven a system of safety
consideration, certifications, inspections and demands the flag states to offer ports and ships based
facilities for various types of waste disposal.
The yardsticks for waste discharge at sea necessitates the shipmasters to communicate the
incidence of pollution known as discharge above the acceptable level. A platform for collaboration
among the nations that have endorsed the convention is made to penalize convention’s violators
regardless where the incidence happens.
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Shipping-generated wastes including plastics and cargo residues of different types are regulated
via six (6) annexes of the MARPOL convention (Basel convention and UNEP, 2016). The six
annexes cover various sources of ships induced pollution including chemical and oil related
pollutions discussed in annex 1 and 2, others such as garbage, sewage and atmospheric pollution
are addressed in annexes 4-6 while annex 3 covers dangerous materials conveyed in pack by the
ships (see Table 4.1) (MEPC, 2014). Importantly, the issue plastic wastes are ideally covered in
Annex 5 of the Convention, though not separating the single-use plastics wastes.
Table 4. 1: MARPOL Convention Annexes
S/N Label
1
Regulation for the Prevention of pollution by oil
2
Regulation for the control of pollution by noxious liquid
substances in bulk
3
Prevention of pollution by harmful substances carried by sea
in packaged form.
4
Prevention of pollution by sewage from ships
5
Prevention of pollution by garbage from ships
6
Prevention of air pollution from ships
Source: IMO, 2019(c)

Annex
Annex 1
Annex 2
Annex 3
Annex 4
Annex 5
Annex 6

Obligation to offer adequate waste management facilities is critical to the MARPOL Convention
while accessibility of such facilities inspires the shipmasters to adhere with the convention and
associated provisions (IMO, 2019c). Besides, MARPOL convention illustrates the types of
terminals and ports that require waste management facilities along with the desired capacities.
Moreover, IMO enacted guidelines and rules to assist in facilitating the MARPOL’s needs for
implementing and operating port-based reception facilities (John & Amedu, 2019)
4.4.1 MARPOL Annex V
For a ship conveying 3,000 passengers, roughly 60 tons of solid waste can be produced weekly in
such process. Such waste entails plastic, glass, tin, paper, steel cans, cardboard, kitchen grease,
food waste and kitchen waste. Usually, the recyclable materials are isolated and kept in stores for
disposal at port facilities or sometimes treated on-board for instance glass crushing.
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Approximately, 80% residual waste is incinerated, though depending on the ship age and facilities
onboard, while the bottom ash is discharged on oceans when such act is allowed under the
MARPOL convention or kept in store for discharging at the port facility. SUPs are stored for
offloading at port facilities, because of complete ban on discharging these plastics at the seas and
on burning of some specific plastics (Butt, 2007).

Regulations 3 (1) (a) of MARPOL Annex V on Disposal of garbage outside special areas states
that:
“the disposal into the sea of all plastics including but not limited to synthetic ropes, synthetic
ropes, synthetic fishing ropes, synthetic fishing nets, plastic garbage bags and incinerator
ashes from plastic products which may contain toxic or heavy metal residues is prohibited”.

However, Exceptions for disposal into the marine environment by ships were given that
Regulations 3, 4 and 5 of Annex V shall not apply in Regulation 6 (a), (b) and (c) which states
that:

(a) “the disposal of garbage from a ship necessary for the purpose of securing the safety of
a ship and those on board or saving life at sea; or

(b) the escape of garbage resulting from damage to a ship or its equipment provided all
reasonable precautions have been taken before and after the occurrence of the
damage, for the purpose of preventing or minimizing the escape; or

(c) the accidental loss of synthetic fishing nets, provided that all reasonable precautions
have been taken to prevent such loss.”
4.5

IMO Action Plan on Single-use plastic On-board Ships

In 2018, IMO adopted an action plan to address the marine plastic waste onboard ships (Resolution
MEPC 310 (73), 2018). This action plan supports the prevailing policies and regulatory
frameworks and equally introduces additional measures to address the issues of marine plastic
wastes onboard ships. This is established as:
i.

To reflect on measures for effective implementation of the MARPOL Annex V,

ii.

To improve effectiveness in provision of port/terminal reception facilities, and
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iii.

To offer required training on maritime environmental awareness focused on the marine
plastic wastes specially the SUPs (Louka, 2020; Ashai, 2021).

The Action plan initiated by the IMO is in line with the organizational provision in attaining the
United Nations Sustainable Development Goal, 2030 (UNSDG 14) on maritime (IMO, 2019a).
International Maritime Organization approved a regulatory framework recommending port and
terminal, ship owners and operators, cargo owners, manufactures and government to minimize all
kinds of garbage productions relating to ship supplies, cargoes and provisions (MEPC Resolution
295 (71), 2017). For the progress of the Action Plan, the organization reminds the parties of their
obligations under guideline 8 of the MARPOL Annex V, which states the needs for suitable port
reception facilities to collect plastic wastes generated onboard ships (MEPC.1 (893), 2021).
4.6

FAO, IMO (Glo-Litter Partnerships Project)

International Maritime Organization (IMO) in collaboration with the United Nations Food and
Agricultural Organization (FAO) and support of Norway implement the GloLitter Partnerships
Project (GLP), which is a Global Programme aims at assisting the developing nations to avert and
minimize the maritime plastic wastes associated with shipping activities. By focusing on maritime
transport and fishing sectors, the GLP identifies opportunities for reducing the plastic usages. This
project also aims at expanding government and port administration capacities by initiating legal,
institutional and policy reforms at country levels. The project will be tactically related to the
current global and regional action plans regarding sea-based marine plastic litter (SBMPL) as
established by the IMO Action Plans and in supporting actions by the FAO Voluntary Regulations
on Marking of Fishing Gears. The GLP is identified as an opportunity to champion the battle
against the maritime plastic wastes originating from ships and shipping activities.
The GLP’s focal work streams among others include:
i.

Guidance documents, knowledge management as well as capacity building products,
training material and toolkits improvements for further capacity building actions.

ii.

National status, guidelines and action plans developments for legal, institutional and policy
reforms, implementing pertinent global needs for integrated waste management rules and
regulations.
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iii.

Capacity development for better enforcement of the MARPOL Annex V, related FAO
instruments, the London Convention and London Protocol (LC/LP) and port waste
management.

iv.

Monitoring fishing activities to facilitate proper actions against discarding of fishing gears
in the oceans.

v.

Public-Private Partnership (PPP) establishments to ascertain the best practices as well as
to build new industrial measures with action plans to empower women engagement (IMO,
2019b).

4.7

Regional Seas Convention and Action Plan

Regional Seas Programme (RSP) addresses the rising degradation of global oceans and the coastal
environments through sustainable measures engaging the neighbouring states in all-inclusive and
basic actions to safeguard their mutual maritime environment. Notably, thirteen regions are under
the supports of the UNEP are Mediterranean, Eastern Africa, Western Africa, East Asian Seas, the
ROPME Sea Area, North-East Pacific, Red Sea and Gulf of Aden, Northwest Pacific, Pacific,
South Asian Seas, South-East Pacific, Black Sea and Wider Caribbean. Besides, autonomous
agreements are prepared for the North-East Atlantic, Arctic, Antarctica, Caspian and Baltic
(UNEP, 2013).
Most regional sea districts have a convention to offer regulatory framework for their regional
actions. In clear terms, convention states the legal right and political will to address the collective
environmental challenges. Mostly, regional conventions have similar structure, however, with
varying specifications. The regional conventions focusing on waste disposal on oceans and seas
are Mediterranean (Barcelona Convention), Black Sea (Bucharest Convention), Wider Caribbean
(Cartagena Convention), Baltic Sea (Helsinki Convention), Pacific Islands (Noumea Convention)
and North East Atlantic (OSPAR Convention) (UNEP, 2013; IMO, 2013).
4.8
European Union
The European Union model on policies to reduce the impact of plastic pollution is hereby
adopted for discussion under this subsection
4.8.1 EU Marine Strategy Framework Directive
At regional level, the EU gave an ideal instance of where there is an emerging momentum
regarding legislative methods to marine debris. The adoption of EU Marine Strategy Framework
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Directive (2008/56/EC) in 2008 aims at achieving a good marine environmental status within the
EU by 2020. The basic qualitative indicators to determine a good environmental status are eleven
as identified in Annex I of the EU Directive (European Commission, 2008; 2012).
This Directive inaugurates European Maritime Regions based on environmental and geographical
principles. Individual party, in collaboration with other parties including non-EU countries with a
maritime region, is obliged to formulate policies for their territorial waters. At regional level, the
policies should cover an in-depth assessment of the status of marine environment as stipulated
under “good environmental status” and the setting up monitoring programs and pure
environmental targets. Every party needs to draw a programme of cost-efficient measures. Before
taking new measure, an impact assessment covering an in-depth cost-benefit analysis of such
anticipated measures is obligatory (EC, 2013). For the prevention and management of marine
debris in European Seas, the European Commission had a workshop on marine debris in Brussels
(2010) and an international conference in Berlin (2013).
4.8.2 EU Directive on the reduction of certain plastic products on the environment (EU2019/904)
In the European Strategy for plastics laid out at by the Commission in its communication in January
16th, 2018 titled “A European Strategy for plastics in a Circular Economy”, which stated that the
continual leakage and plastic waste generation into the marine environment is not sustainable for
a circular economy especially with the fact that most plastics of not produced for re-use or cost
effective recycling. The directive covers the following:
-

Encourages reusable and sustainable plastic products over single-use plastics to avoid
plastic waste generation.

-

Applies to single-use plastic items containing fishing gear and items made of oxodegradeable plastics which accounts for 86% single-use plastics usually found on the
beaches of the union.

-

The definition of the term Single-use Plastics: it was described as excluding plastic
products that are produced with the sole intent of it completing several trips (onboard ships)
or been refilled or reused and utilized for the same purpose should be excluded from the
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criteria, examples of fast-food containers, wrap and salad boxes, beverage bottles, cups,
caps and lids of plastics etc.
-

Also identified are plastics from tobacco filters, which is seen as the second most common
found on beaches of parties (European Union, 2019).

4.8.3 EU Directive on Port Reception Facilities for the delivery of waste from ships (EU)
2019/883
This is another instance of action plan considered at the EU regional level. This action plan aims
at reducing the unlawful disposal of wastes originated from ships and shipping activities into the
marine environment by enhancing the accessibility and usage of port reception facilities. The
directive is amendment of 2010/65/EU and repealing directive 2000/59/EC with the following
terms:
i.

One of the major sources of marine litter, which also includes discharges from inland
waterway vessels, is waste from rivers, particularly plastic waste. Thus parties are to ensure
vessels are subjected to stringent discharge and delivery standards.

ii.

Obligatory provision of suitable reception facilities for wastes according to port’s size and
the kind of ships calling at the port,

iii.

Every ship requires to deliver waste generated at the reception facilities prior departing a
terminal or port,

iv.

Captains heading to a port must inform the quantity and type of the waste to be discharged
including date and last port of waste discharged,

v.

Ships that fails to deliver waste at a port, without given exemption shall be reported to
undergo an inspection prior passengers and cargoes can be transferred at next port of call,

vi.

Flag states must ensure ideal monitoring of compliance with the directive by ports and
ships. (European Union, 2022).

4.9

Industry standards

In order to offer an extensive industrial viewpoint vis-à-vis the attitudes, challenges and
management practices of the marine plastics in shipping sector, the Institute of Marine
Engineering, Science and Technology (IMarEST) works in partnership with the Centre for
Environment, Fisheries and & Science (CEFAS). The progress report titled ‘Steering towards an
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industry-level response to marine plastic pollution’ specifies that maritime activities including
shipping are the critical source of marine plastic debris.
One of the world’s largest shipping company organization, the Baltic and International Maritime
Council (BIMCO) is in support of the phasing out of single-use plastic bottles usage on ships and
to be replaced by onboard system that provides healthy drinking water, the organization also seek
to help its members in understanding the obstacles that hinders the reduction of single-use plastics
onboard ship. Additionally, the organization aims to motivate ship-owners, operators, and
management to act and provide support as required (BIMCO, 2022).
Single-use plastic endangers both marine life and the environment as a whole. Roughly 100,000
sea creatures and one million birds perish each year after ingesting or becoming entangled in
plastic garbage, which is thought to make up over 150 million tonnes of the world's oceans. By
2025, there will likely be three times as much plastic in the ocean (Strang, 2020). The UK Chamber
of Shipping in 2020, launched its new single-use plastics charter, this will discourage the use nonessential single-use plastics by its members and contribute to the preservation of the marine
environment, the International Maritime Organization's (IMO) efforts in this area and the UK
Government's pledge to outlaw single-use plastics, which focuses on the exclusion of plastic
straws, coffee/tea stirrers, and plastic stemmed cotton buds, have both been surpassed by those
who have signed up for the new Charter (UK Chamber of Shipping, 2020).
Roughly, 5.2 trillion fragments of various types of plastic wastes are flowing in the seas and
oceans, subsequently; plastics are accountable for the demises of more than a million seabirds and
over a hundred thousand marine mammals annually, among several other environmental concerns.
Consequently, this report investigates the manner in which marine industries could minimise their
environmental footprints concerning marine plastic litters. As soon as plastics enter the seas, redistribution and accumulation is aggravated by the ocean currents, this fact confirmed by an
unanticipated discovery of discernable plastic litter in farthest depths of the Antarctic Ocean.
Figure 4.1 shows the main sources of marine based plastic debris relating to industrial actions.
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Figure 4. 1: Marine Based Sources of Plastic Debris
Source: SAFETY4SEA, 2019
It is important to note that port reception facilities can possibly lead to a large quantity of
plastics onboard ships being used by the passengers and crewmembers and large quantity of
wrapping for cargoes and extra packaging used as a shield. This is usually the case when making
long voyages with limited onboard storage capacity and there is lack of recycling port reception
facilities along the shipping routes. Although the bulk of disposable marine plastics are land-based,
the impact of ocean-based activities like passenger cruises, cargo shipping and commercial fishing,
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is crucial. While the existing regulations and conventions are designed to protect the environment,
the policies are identified with numerous limitations; hence, an assessment should be piloted
regarding the actual implementation of policies in order to ascertain the prospects for improving
and updating.
4.10

Comparative Analysis of Policies on Single-Use Plastics On-Board Ships

There are numerous international, regional and national regulatory, legal and management
initiatives aim at preventing and managing the marine wastes. MARPOL convention is the most
significant international legal instruments. The MARPOL is regulating over 98.0% global shipping
tonnage with 153 signatories (IMO, 2015b). Annex V of the convention deals with garbage
substances emanating from ships and 147 nations covering 98.0% global tonnage have sanctioned
the Annex V.
MARPOL Annex V prohibits discharge of all kinds of plastics such as packaging items, disposable
eating utensils, parts of ship construction, bags, floats, sheeting, fishing nets, rope, fishing lines,
sails and several other types of plastics, in marine environments. Similarly, the revised Annex V
bans the disposal of incinerator ashes from plastic items. In case, an overview of Garbage Record
Book and/or Garbage Management Plan shows that a ship disposed its wastes in violation of the
MARPOL Annex V or related deficiency, such ship can be apprehended. Conversely, the
MARPOL Annex V fails to enforce requirements for ships garbage handling under 400GT. This
implies that the most global fishing fleets are not mandatory to keep records of disposal operations
(Chen and Liu, 2013).
The lapse in the regulation might be the reason most fishing ships frequently dispose the plastic
wastes into sea (Chen and Liu, 2013). Prior the MARPOL Annex V came into force, an
investigation was conducted (1990-1991), which shows that 75.0% fishing ships operate along
Canadian eastern coast dispose litter into seas (Topping et. al., 1997). Moreover, it is challenging
to identify the violations at seas and mostly impossible to connect litter with a specific ship.
Similarly, regulation is habitually overlooked by some other ships despite the fact that the shipping
activities considerably contributes to marine plastic debris (Topçu et. al., 2013).
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Around the northwest Hawaiian Islands, for instance, a study (1982-1998) established that the
amount of wastes has not reduced because of enactment of MARPOL Annex V.

In recent times, some single-use plastic samples in the Paranagua Estuarine Complex (2013, cited
in Culin & Bielic, 2016) establishes to be originated from fleeting ships (Possatto et. al., 2015).
Similarly, some cases of violations of the MARPOL Annex V are still not punished. Specifically,
aside from port/terminal state jurisdiction, the MARPOL grants parties jurisdiction, under which
the state probes cases of ship’s violation of the MARPOL Annex V. Conversely, the flag states
sometimes fail to apply effectual jurisdiction, owing to difficulty in accomplishing a direct
implementation of the Annex V guidelines, hence the need for other measures of plastic pollution
reduction is crucial.
Ships have an important role to play in marine habitats protection; hence, it is crucial to promote
the awareness on marine plastic debris. An issue for policymakers is on how to communicate
environmental information in manners that will influence the discharge practices. In view of this,
plastics exert unfavorable effects on human health could be deployed to raise concerns over
prevalence of plastics in maritime environment and to corroborate marine policy. It has been
established that communications focused on public health concerns about marine diseases are more
effective than ones focused on organism health (McComas et. al., 2015); hence, framing
environmental issues in terms of public health implications are more effective in appealing
audiences.

Although no treaty is currently in place to address the problem of single-use plastics solely efforts
are been made by several organizations and governments to eliminate the menace of plastic
pollution in the marine environment, 175 states adopted the decision at the UN environment
Assembly (UNEA-5) in March 2022 held in Nairobi to begin discussion on legally enforceable
international instrument on plastic design, production and its disposal, the discussion is presumed
to end by 2024 (UNEP, 2022).
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CHAPTER FIVE: DISCUSSIONS AND CONCLUSION
Global supply chain operations relied on ships and shipping activities, which make the costs of
their services substantial. With suitable governance, shipping and port facilities could be ideally
developed and used to enhance the plastic waste management facilities onboard ships, and better
port reception amenities. While some key sectors (tourism, shipping, fishing, and off-shore
platforms) are recognized as the main contributors to single-use plastics, the sectors are equally
affected by such marine litter. For instance, the incidence of plastic marine wastes can inhibit
ocean-going tourists from coming for recreation activities thereby minimizing the number of
visitors, and related jobs and revenues. Such implications can be critical when the local economy
is seriously dependent on tourism. Plastic marine litter can equally impose safety issues as well as
mental and physical health risks to service users. These likely impacts provide an influential
incentive for the environment and public clean-up (GESAMP, 2016).

5.1
Discussions
This research study identifies research gaps in the existing policies aimed at reducing the ill
manners of single-use plastic disposals from ships. While there are few academic literatures
examining the efficacy of initiated interventions on SUPs, some studies on the effectiveness of
levies or bans on single-use plastic bags have been promising (Block, 2013; Dikgang, Leiman &
Visser, 2012). In Ireland, a levy of €0.15 has led to an instant decline in plastic bag usage by 90.0%
while incomes realized from the levy were donated as an environmental fund (Earth Policy
Institute, 2014). In Wales, single-use plastics consumption reduced by 71.0% in the last decade
with the introduction of a £5.0 levy. From statistics, the Welsh Government assumed that plastic
bag usage declined by 96.0% after introducing the levy (Welsh Government, 2014). In the United
Kingdom, England was the last to implement a £5.0 charge for plastic bags; however, some
retailers voluntarily being participated before the government policy. After the adoption of the
policy in England, plastic bag usage declined in some main supermarkets by 85.0% (Smithers,
2016), and this turned out to be around six billion lesser plastic bags allotted in the first year of the
policy implementation (U.K., Department for Environment Food and Rural Affairs, 2015). This
approach has direct consequences by minimizing the consumption, distribution, and disposal of
single-use plastics from ships causing into the marine environment.
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In Africa, lack of monitoring in South Africa has led to inadequate prevention schemes in plastic
bag usage, particularly owing to low levy, which after sometimes, initial declines in single-use
plastic bag usage completely ceased to materialize (Dikgang, Leiman & Visser, 2012). A research
study is crucial as findings revealed a widespread attempt to mitigate marine single-use plastic
pollution through interventions, this is expected to prompt bans across various jurisdictions.
Declarations of bans usually take place months or years preceding their implementation and
various jurisdictions utilize a phase method for single-use plastic banning, e.g., 2022 date of the
ban, then 2023-2025 for the inauguration. Consequently, data for monitoring can be acquired,
before, during the phase-out, and after bans to gauge the adequacy of the bans. After some plastic
bans were initiated in the UK, the government stated plans to acquire data on the policy implication
on the marine environment. (Xanthos & Walker, 2017; UK, Department for Environment Food
and Rural Affairs, 2016). For ships and shipping activities induced plastic waste management, the
following countermeasures are discussed relating to the lapses established in the existing policies
and regulations.
5.1.1 Unification of Single-Use Plastic Discharge Standards
As classification and discharge standards of wastes generated by ships and shipping activities are
varied among countries, ships ought to embrace varying discharge standards at different zones on
a voyage (Zhang et al., 2021. This issue generates misperception among seafarers during
operational activities by making it unconducive for waste management of international shipping
vessels. Considering discharge standards of wastes generated onboard ships across different
countries, it is found that inconsistent classification has led to a wide deviation in discharge
standards. Similarly, whether such wastes can be disposed of at the borderline is lopsided among
countries and regions, and even among organizations. An identical discharge standard will offer
better logical ship waste management standards needed to facilitate clear instructions on genuine
operations and ideal ship waste management. In this regard, the IMO ought to lead in formulating
internationally applicable ship waste discharge standards by considering the general situations of
all regions and countries taking part while all involved regions and countries have a duty to equally
locally set standards for mandatory standards of implementation. Additionally, as a special
standard required in restricted zones/areas, the IMO should acquire information on restricted areas
delineated by different countries in order to make a unified announcement in establishing discharge
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standards for such areas. The two discharge standards (waste outside and inside special areas)
should be made mandatory to ease monitoring and supervision internationally.
5.1.2 Clarification of the criteria
Presently, countries and regions have not provided obligatory uniform procedures and standards
for monitoring facilities, port reception amenities, and onboard ship waste store and treatment
facilities during ship waste supervision. Based on MARPOL Annex V, most signatory parties just
set forth broad requirements without much value for implementation. Several port reception
facilities cannot ideally serve the role of waste storage and treatment because of ambiguous
standards. The ambiguous standards of port waste reception facilities are easily caused marine
pollution when the ports receive ship wastes. Strengthening port waste management is beneficial
to authorities in the maritime environment (Taljaard et al., 2021; García-Onetti et al., 2021).
Construction of port reception facilities should value by all countries and regions as well as
monitoring infrastructural facilities. Regulatory authorities ought to offer standards for port
reception and monitoring facilities, disseminating industrial regulations, and executing
qualification assessments. Port operators have to equally deliberate on charge rates for port waste
facilities as most ports maintain different charges for the usage of ship waste reception.
In the meantime, the obscure standards for waste reception and treatment make seafarers incapable
of discharging wastes in a uniform approach. The standards publicized by international
organizations and most signatory countries are not obligatory, which most times leads to noncompliance to ship waste disposal procedures and ship equipment. In this respect, international
organizations have to issue standards on normative procedures and shipboard equipment for waste
disposals and integrate the standards into national laws for implementation.
5.1.3 Strengthening the Monitoring and Law Enforcement
Various countries and regions have embraced different regulatory and monitoring measures to act
against unlawful activities in ship waste management. Law enforcement and monitoring efforts
are inconsistent; hence, countries should firmly adopt monitoring and supervision that is consistent
with appropriate international laws, regulations, and conventions, and deal with violations
accordingly. Effective policy making will support the management of the maritime environment
and promote marine economic growth (Ding et al., 2020). Signatory countries should carry out an
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insight study on the management of wastes generated from ships and shipping activities and
enhance regulations and the management systems for ship waste disposals.
Based on definite situations, parties should create relevant technical specifications, pollution
response mechanisms, and management measures for wastes emanating from ships and shipping
activities. It is crucial to expedite the integration of national and international legal and regulatory
frameworks, timely adopt the applicable provisions of international conventions to local practices
and publicize documents to keep relevant stakeholders informed. The adoption of international
conventions should be strengthened. There is a need to value international and local regulations
and to enhance law enforcement measures. By integrating systematic inspections, key inspections,
and spot checks, authorities should stringently monitor the unlawful discharge of wastes generated
by ships and shipping activities.
5.1.4 Strengthening the High Seas Monitoring and Supervision
It is very important to develop information systems for monitoring and supervision of ship waste
disposals on the high seas (Ulnikovic et al., 2013, cited in Zhang et al., 2021). Such a system has
to be used on a global scale for real-time tracking of high seas waste disposals from ships. With
such global monitoring system, the regulatory authorities can smartly and precisely grasp waste
management statutes from ocean-going ships through queries. This system will assist in tracing
waste disposals from ships and shipping activities on the high seas and checkmate unlawful
disposals. An ideal monitoring system will ease the unlawful disposal of wastes from ships and
support global marine environmental monitoring and supervision (Lucy, Jasper & Halyor, 2020).
Additionally, the operators of waste disposals from ships during the voyage are the seafarers, and
improving the quality of crewmembers is critical for waste management of international shipping.
Relevant authorities ought to integrate appropriate international regulations on safeguarding shipsourced marine pollution into the training and assessment of crewmembers. Shipping organization
are as well required to establish dedicated assessment and training systems and conducted
consistent inspections. The companies should reinforce training and publicity of pertinent legal
and regulatory frameworks and the debris records to facilitate understanding and to improve
awareness of marine pollution prevention, as well as to regulate garbage disposal approaches (Paul
& Horsman, 1982, cited in Zhang et al., 2021). Crewmembers need to improve marine pollution
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prevention from their ships and shipping activities and advocate for marine environmental
protection awareness. Crewmembers must operate in line with the international requirements in
collating, sorting, storing, disposing onboard ship garbage, and maintaining garbage records to
safeguard against violations (Zhang et al., 2021).
5.2
Conclusion
As global shipping and single-use plastic consumption increase, the associated marine
environmental pollution from ships is on the rise (Vaneeckhaute, 2020). Recently, awareness of
marine pollution induced by single-use plastics from ships is on the rise. To this effect, authorities
have started to adopt measures for shipping activities generating plastic waste in order to curb the
incidence of associated marine pollution. This research study assesses the regulatory requirements
of IMO and various other classic regions, countries, and organizations. Currently, the international
regulations on SUPs waste management are inconsistent. The gap in disposal standards creates
confusion for crewmembers during their practices. The asynchronous adoption success of
international policies makes some countries and regions dawdle in the IMO’s amendments to
international conventions.
The obscure standards of port reception amenities coupled with mean procedures for waste storage
and treatment from ships hinder the existing procedures and equipment from effective waste
management. Blind spots in high seas supervision coupled with inadequate law enforcement added
to the present challenge in managing single-use plastics by international maritime ships. To this
end, there is a need to amend legal and regulatory frameworks, align national and regional
regulations with the international conventions, enhance the port reception amenities and associated
monitoring facilities, reinforce the legal enforcement and global monitoring and supervision
systems and improve the awareness of marine pollution prevention for crewmembers and shipping
organization in governance processes (Zhang et al., 2021).
The review of recent policies and strategies to reduce marine single-use plastics provides
significant information and identifies lapses for policymakers. Although some measures for singleuse plastic pollution reduction have been identified, several countries and regions are still lagging
behind, especially in implementation plans. Similarly, the existing measures to mitigate marine
pollution from some plastics are quite new and restricted to a few regions and countries. Delays in
the commencement of single-use plastic bans hinder immediate source control; however, the
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approach could offer opportunities to create effective and proper monitoring campaigns. Globally,
interventions to curb single-use plastic wastes differ in scope and range.
Numerous policies have already been established in some countries to ban single-use plastic
consumption. Most notable approaches to minimize single-use plastic pollution include partial and
full bans, and levies, these measures are being employed at national and regional levels. While
reduction measures proffer vital tools to minimize single-use plastic wastes, the implementation
of consistent measures is critical for mitigating marine pollution induced by single-use plastic bags
and associates from ships and shipping activities.
Education campaigns have the potential to further minimize single-use plastic pollution from ships
and shipping sources. (Xanthos & Walker, 2017). In this line, the Internal Maritime Organization
(IMO) initiated a course titled: Marine Environmental Awareness, in 2011. The program intends
to provide trainees with an understanding of the diversity and significance of the marine
ecosystem, the impacts of ships and shipping activities on the marine environment, as well as
individual responsibility to safeguard marine pollution. Production of unmanned ships is an
ongoing proposed project. It has been established that such development will reduce the
phenomenon of single-use plastic waste disposal in the marine environment. (Van Truong & Chu,
2020).
Various studies have shown that single-use plastic wastes disposed into environments are not only
detrimental to marine ecosystems and adversely influence socio-economic settings, but also
negatively affect human health.
Certainly, single-use plastic will continuously be found everywhere due to its utility and how it
has become essential in human daily activities. The cumulative incidence of marine plastic debris
is simply due to non-compliance with laws and regulations on single-use plastic waste
management due to a lack of understanding of probable harms. Consequently, the ideal strategy to
avert the rise in SUP wastes in the marine environment is to devise stringent regulations on the
management and treatment of all kinds of plastic waste. In the field of maritime, MARPOL Annex
V was implemented to safeguard marine pollution from ships and shipping activities. This Annex
offers significant regulations that can assist in curbing irresponsible single-use plastic waste
disposals.
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Applying the provisions of international conventions, the signatory states have joined to enforce
the right of inspecting and controlling foreign ships on marine environmental protection; however,
the states are not biased when it comes to indigenous ships. This offers a large number of
indigenous ships operating on national routes the prospect to cause marine pollution by disposing
of single-use plastic waste in the marine environment. Regulations should severely oblige ships
under 400 GT, tourism cruises, and fishing vessels to collate and manage single-use plastic wastes.
It is, therefore, crucial to enact new regulations to accommodate the types of ships covered in the
regulations. The practice of placards, record books, and waste management systems should be
mandatory as details on basic guidelines could enhance waste disposals at seas (Van Truong &
Chu, 2020).
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